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(54) ACTIVE ATOM FEEDING CONTROL METHOD 

(57)Abstract 

PURPOSE: To control the state of plasma of raw gas 
very easily by a method wherein the plasma state is 
controlled using the inert gas of an element (He f Ne f Ar, 
Kr or Xe) 'belonging to the periodic table O-group which 
is easily plasmaHgnited. 

CONSTITUTION: The state of plasma of raw gas is 
controlled using the inert gas belonging to the O-group 
of an element periodic table. Plasma is confined in a 
quartz glass tube. The active atoms grown in a plasma 
region 2 are fed to a reaction container 9 accompanying 
a gas stream. The high frequency fed from a high 
frequency oscillator 3 passes through a waveguide 5, and 
adjusted by an electromagnetic adjuster in such a 
manner that the absorption of the high frequency 
becomes the maximum in the plasma region 2. 
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[ftlM8*a>KH] 

ft£g@ro^a>&§f=. 7c3ia>J§»i#So8t(~M-f£ 

■?&x.$m\ mwsxo>zf=7XWi®$®&Lf£&m 
■&« c t izx y n»*rxo> X7tt«s * gas 

[O O 0 1 ] 

-r*roic»iS'S:55ttii^(Detj&^ffli^i=ii-r4. 

[0 0 0 2] 

fit*. n»^*^7X7«s8icae-r 

3M*lcl*. JS^^X^O^^X^ + lrSffi^^BBSL. 

^7XT*<ojStta«itffi««&-r3)*^ sfettBa* 

* ti5 Sttao-o T? & £ -f * >*«Sfilctg« 
l*A T?fi*fC L* 4 fc tf>¥H«:»IS^roaJS©IBI= * 

®<Df6!)ffli>!>tifrg£**. I*. SteH^SOU 



LTL*S. JS$*#Xj6<^X-7#8S±:*-&fctf>l::i*. * 

as * QftitK u s^tfjs^&fl) j£$s* 6 His * *t-s c t *< 

{&gT?fci>. ?^XTA<??«L*l*ttfl&;&*6:7 : 7X7fI 

^x-7S«t^-r**#cty %«li*. ^ 
x^£j5*L;§ttlI^rott££M&^*f=tti-i*. ^ 
x-7 «« * »se u fc i*ss#<d #x e * zmtia * -a- -5 *\ 
^9XT*«#-*-*fc»«>«a<fSHisaj**-5i.>i4ijt 
asE©{i«fc y t*$^ftti=igSL^7X-7^^(DSft 
sfra&gtf&ofco zimozf^xviOL&mmt. ? 

3XV&X.& Lfcffc. ^XvfB±SM±«:*<ge^-r* 
*T?l=l*ffi£<&B*|gl£i&gi:-f «KI=^Xt 
£ f?Jt<B|g y £ U £*t 5 C i: # *l* * 1*5 
aojfc. ^XvjSjk&WStell^roifeJSS 
4:. ^7Xv*^SA<S^L^XT$gjit=«ti#-r 
«*#T-ettifc Stv^SttlS^OTa £ lilt* S f=tf>5£tt 

K^fl>tti&s*jE«i=«!iwr-s c ti*ffitoTaitT?fco 

fc. GaAsNO>tSg£j£g£li-SJ§£l::l*. Stt*S 
a A sjg&fifcg** & G a A s NeSfiEgl=»ft-fSiS^ 

i=. i mumm h y i**ifj -7A**x©««s^*wr 

S^**XEE*S3«tU:S^^ : 7X7«a8A<SSUf= 
MJl^Utf y>7A#xa>{!«g£ISMl.Ga AsN 

s^j&^aiciftis-r *a**xa«iwn-*-* =: 1 1- j: 

yfr5. wOttJfe^lcfcy. «9x.tfJSttSmJl^*«JS 
•r*S^lctt. S^^^Xv^^^l=#fi(0jS14M^)!i< 
«<&**t. CMGaA$j:QaA$Nl(0#II:ig 
^Jkit^^X-^li^SS^fcSi:*!^ ^ 

sis y £ l itv-Bizts^x *«s#isi=sa-r *s«js 

*©ai*-SffiA: 1**6*1*. tt3fej£U:j3l\TI* 
*if Kffcffl LT*ao^*E1&^X$Siai C t A<ft 

y g a a s n * ^<D*mvi<»& y ii^a*<* < ** 1 1* 

[0003] 

[S£fpiA<SP*L<fc3i:-r£i*®] ±aLfcri<. «t* 

»#xl?<p ^ Xt ^ik «fc XTttffl«>JHW*<K 
L < . OTxtfG aAstGaAs N®<D^®|z^*<73M 
IW*M*fcfc^ *fc^7Xv^j»c^(=a«JS^- 
*<*ai=±«UT, w*i36<S(E§«<DS®*i:lc«fflL 
T^a<D^t«ia**XSttaiL. C*vA<G a A a NM** 
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[0004] *»w©awi*s ±iEtt*affi^fci+*sg 

#a»&«>«Stt«. a*© K^-f i«-/*>*8tSfcS 
[O 0 O 5] 

-r-5fctf)l=. ^X7&*j&<!ggfc7cfii©Ji»i#S0 8i 
KJg-TS^jStttfX (He. Ne, Ar. Kr*f=l4X 

e) &mi'>T7r i 7XTro>vtm&mw?&ztiz&y^ m 
muxozt^x-? &!k*tz\*&±. is&v®nisx<o7 

Lts#, *©?7Xv^igi*i::m»:tfx£e«SL-c:/ 

(2) *Stt#X<kII»#Xi:£l3jl$ue«SU 

s-r s - 1 i=«k y »t»7o{Ktfts«<H«p-r «. 

fc&^caftjsteii^ewsggroifcsrotisu:. teS 
<nm mmm o mizm-t s =FSHt #x © ^ xv«« * © 

xo^^XTttss^issLrjtttii^^j&a^ftiiffli-r 

x^^ik LfcT/ud^a^Jttetfxo^x-^ja* 
l:iAt £ c t iz <fc y JS&tfx «> ^ XTj§*£!g!g l= 

i=wr hz-timtetttih. ^n^omnax^y^ 

0 iSt®-r $*5§te#X £ ifiScDlSfWx £: £. 

iSxozfyx^ntmtsmLx 5Sttn^«)tt*&a * urn 

LTtJ:l*. C<D*3I=. *3tt#XI=If8#X£ig^ 
LfctK88t?&oTt. ^StttfXtf^X^jSASih.g 



M»SS<oeSI=. 7c^«)^^#S0«el=M-r-5'F, ! §tt 

#x <t mmomnxx t $mi*Tm& lj^x-imx.* 
fjofc«. ±&*f&3nsxo>m&m&&mttsit&zb 
iz * i) mwj x0>? ? x-?ftmzmmi,x fs&m+om 

^i=fflt^e,H*#ais»^x*jti4ffr*/=a6a>^7X 
■7^^*f=i**?jt*^«>. mmswfjx-wMoiw 

[0 0 O 6] 

[ftffl] ^X-^ictyjBfiE^tiSJi^xrojSttll^ 
<7>$fl®*t«Ll*31[iil4. Zt=7XW&X.&#1)<. Zf^X 

IZ. ^X^ttJSA^Slc^fr-StC^lcjb*,, KM 

«. ^7XT«fig©siifflifc«ti;sttii ; f-(o«j&aa)$)iffli 
4^stt^x$fflt^TJi»*rxro^x^a)ttfii©siiffli 

*fT5t.©T?ft«. ^5Stt^XI4^X-7<D^ijk^te 
«fct;«l^<+A«l£<^-C&4fci«). *fc^X-7+T? 
* *l-5 ^JStt #X (D -f it i/liSSS+t? (41? «r A<S 
§MI=^<tS^LT7uro3F, s §tt^XlzM*fc 
4ft. ^XvfiJ5E«fcyT35fflJI=:^XHr©-C^->©^S 
^S.SCtA**^. ^m&iixazt'yXvWzmPW 

v j- is <f m^mttmn ax * zt=? x-? «n i=-r s t » © 

xro«*s©ns&*fctt^jtiz«fcy. JSft^xosttn^ 

iag£§gs-f*cri:f-«fcy. m&mwm&mmmwz 
ff5ct*«T?**„ S8#x©aa, si6§s©ff*ja 

•tried: oT (A. ^XT©«M#*fl l T?^9X^*»ia*L 
*^S^*<fc4. C©J:5*S^I4. 

*tt*SL. A^osaas^^XTaffigi^sfeffUcKSL 

■C, H»**X*l=^1±#X*;1^-rSCi:l=4:yjlfi 
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xi^8sfsuz*$ <»&+&0>v. gfi^xrottjsss 

-seicfto-CtxTfc. jl^TS^jSfi-tfXtOiSaSgfl: 
LT8IS-ri.wi:lz«fcy, IS8#XtD;§ttjI?-<DtlWSa 
*PSS9ffl-r S d i: A<t? # -5. 
[O 0 0 7] 

<mmmi >ai i-. *«wa>sttis^tt*&SM<o«fiE 
Htf^xgi ^k^x-? sib 7=7X-?m®2 

ifcs&s^ay. a«jgiaBS4»c«ty ^X7«iJS2t 

8 k. LT. tHxtf^SSitfX. ^SMX7tLt. 81*. 

tf7;u=r>*ffl^r, Stents t L-caiSt<D«*S£i4 
ff-tzo anttfx. 7/u^>#x#i::, ^»a>aat^p 

tfx-e&s. t;u=t>i*, aauit'^TX-T'tts&cifc 

lis 2. 45GHz. i 5 ow<rmjiiStii*ii::*tU ^ 
7X7ttffi$«^T?#SfH£ffi*li. 5 Pa. 

7;i/i>l*4 Pal?. HC^SiRtb^l-ifc^r^Xv 

paiiTft^fc. g-fc. j=ye^ssiKm*ir-:fct%T 

l^jStt^XA^o. l£tN^5X^«)«H#ESHi:^7X 
^^Ac7)§g*ttM«*]ffi-r-5-i:lzJ:y. StelS^T? 
asSS^IS^tOttl&fiS^lffllLfc,, B2I=. attract* 

&4^n^co««sfifl)e^^b^ vtntfutttmLT 

I*. SlS§SII=SlfilLfcmS»«ftH=cky. 

*o 8M* CB#fHI (8>) ] cool*. ^XvAtjSikLfc 

©"PfcSo a2«XD33«fct«2)-i?*-r*— ^At*#HBcDH 
JSWiCcfc^tcoutfey. -?i*«(:3lE*iz«fc^ 

l3A'»&Me.A'"S:<fc5lc. *Sti60!)|::.fc&a 

i**. ^^XT^^jtgfti=gfa/^u^*p»L. bis 
to. *<<ostts*is ; f-A^ i 7X-7fiJai=sa**i*. 

IS * ti 5 aa#X X-^fiiaTJSttSSlS^ £ fc * 



St?l*. ^X^£*&. EE*A<£5£U JStegSSUS* 
(0ttJ&aA<-^i:*5*l?l=»3O»$s&Si:Lfc. H 

2i^-r3jcsEggcosijse!itO'7-— xi c®) i*. &t>&c 

toTyu^xo^X-^^Ja^JBfiEL-cfcjfe. B*R8 
Olzx&miiX<J>m& : £fflteLtzi,OVS!>&. 7)\,ziu 

7*5 x ^ * iztt? * r ;u=r > -f * > fc «fc xs s a a?- 

A<. «£Lf=aa:tfxco#?-(::ffiggLT. ga#XI*B 
Btlz^X^ttSltfcy. S^#X<D«ttel-:^*5l*-CS 

Ct^WlgtJS*. B2l::^-r*$6lP3cOHSSWflXr-X 
2 c©3 i*. sm**x$«j&Lfcttfis-eBSa.*wlmu 
■cfc#. ^raoi^►A^/b1 o»p^7;u^>*«.teLfcig^ 
**-r. ^rao«>«fcyi(riz. ^#xi*«j&**ir^* 
*^7X-7«©i:li)Se,-r. attaajgm*tt*S*:h.T 

T;u=f>*fx<ott$&iBt&i-:<fcy. r^vtfx 
jWgja»£®ic.L:/7X7ttas£fcy. gsswicgaar 

£. 1 ofj>aicr;u=r>**xcott*&^f?jtLrt. aa 
liftit *#to©fflrt iz «e-cattBXa?o 
#.jSI*«IIS**v-5«, 08>A*e,i o»rai*. aa#xi*7 
;u^>*fx-e*f?$*LT^*fctoi=. JSteaan^tott 
ttai*d>&<&o-Clt«. croattaaJSiRDtJU&S** 
SEiJ>LTL^.SaSPai±St^)b<Jf * LOJbt. *HJfefian?ffl 
^fcSttH^-#.l&SST?l*. 1 »racoT^=f>^xott 
t&l=330TtSm^7X^ct>^i^l*Rrtfe-Cfcofc. 

t. V- xi flXD-egt-rffl^iciitisaTSy. 
[©] l-S-r*lfflia.l-:«toTt,. ISIS»^l-:-Sac7>S 

[0008] <mn0i2>mniixt ltss^x, t 

5Stt#Xc:L-C7';u=r>*ffl^-C. ^jStt^XCOttteB 
!r^<b*-y-*ctlzj:i. Stt^^Jl^-a)«,J&a«) to« $ 

fT-^fc. stt»^-«isaai=, ss*x$-gi«eL 

T1S?7X7$MU. *CD^5X^^lgElc^J§tt* 
X*S.«SLfc. ^F5Stt#xacOlilHJlz#txSJ6§SI-:«t 

tss*i*stt^n^<oa*^^Lfc 0 cco<fc5i~. n 
S^x«j&a*-Si-;«^L-c^rt. ^Stt^xcott 

tSa$^<b*-B-*C<!:l>:J:yStt^^rott*&a$S 
ibLSlltBi-r * - i: tf^f&T* -ItOSSlI*. B 2 Ic* 

■r-7— x2©ffle£OTSi4^x«<s*(oi o»rai*. a 

ttS«Jl ; F-<D#tJ&aj!i*'>'5: < * o r t^Smi-: t a 

5§ttH^-«l&Sai-:JSfi^XC0^*ftiSLT. •€■© 
«lS&a*M'>*-t*-fc«^l-:. jSttJS^cOttteatoa^SJ 

^i*. K»**x«tsa(oa'>i9^«fc y t^'Sts 
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B*Ri]£-£l~eoc,hA<-C-#. jtttJf^axjMsasaffi 
i:t5®t«wi:A»t#S. 5S14lf TFttJSaaKSatfX 

LfcH^l;}:. 5£ttaaHiF-0><ft*saii«i6O 

%itcy. is&is##x<D{tt*sai-ti:0«-f s$s&am§& 

[0 0 0 9] <§Ufi^3>*fEIB©SttH^rottte*l)ffll 

■h (50~100Pa) JSSSt^JSttH 1 ?- 
MMft*l=*ttU T^^>^^X?^iS^-r«. 
<0SB£3t;*<b-fSfcat>S&£±#-*-S. »ffi<Z>a&£ 

«t*S*§lte-r«)Ci:A<-e#fc. fit. S«£jf8MbL 
'J^A#S{*j®a£f*Sr£C±:A<-C#fc. Sfc. ft* 

«&aa>si»^ea-r-5c:i:A<-e^4fc«). ^gn^ssEs© 
fSBritfi* nTS&mmm* tH'j^ urn* t attrntf- 

[ooi oj <mmm4>*&momnwi : f-&&£m£ 

m^X. Ga AsN;1S*»«:aSIS*ffSUfc. Q a A 
a$»^-C5SttSfRH^$««&Lr^fiELfcG a A a N 



b (nm) ) a>aaaa*fci*&aas © 

aa*fci*&aaa<o#*in*. 2 
sa»«ri=«fcy*«>fc. aicfei^-c, ©-e^-r*-^ 

*^W<0HJSWI= «fc y ff§S U G a A s N ag¥St*5» 

*>it.&aa*$si«aas#fln?&£. *js. jts©fc«> 
iz. «e3fc^i=<fcyan4smii^*mjSLfc«^©^a 

£1*. GaAsStiil:, IJ30n m<7) GaAsI 
&. JS*4 0nm©aa£3%#t;GaAsN»a, ^ 
$3 0nmOl$$4. 5%tfcGa A s NSIJIft 

i^;u#'J«}A. *vU7#Xfc LT*«^. ^X 

teitsjsttsan^OTWJSi*. a i i=a-rstta?a* 
aarodStf^x^i *i=. r^^^x^sa&e^ 

xv«i«2izga*rx^feLfc. *igjs«uzj3it*G 
aAsN;is*aii*®i@a)ffii#iiiii*. JUTOT&y-cfe 

■5. £?\ SKSS9W:GaAsSfiJ@^U Si 

$sttis^ttt&aaw«>^x^fiiigiic«i&-r^. aa 

**XI*S14aaiS^-<t>5:y> E£!aiSSrtl=eUSLTGa 
As N0>S33fiEg£8!te-r'5. f»S©G a A s N$SSA< 

$gLfe$. aa#xfl«sa£iianu 
t*fctoicr;u=r>«xa*^*-ti--5o c*ii=«fcy. 

As N;1S^»^A<fiEa-r-5. f(»eS$, B3<0 

JGaAs N£a¥&4*»«aaaaai*&Rttl::K4b 
U fS£Lfc&a<D<Baii¥S<*Atf*ST?££;i£A<# 

a*s. *fc. HflKo^T-es^asaysLr^ofc 
fcjf^i^ H3<D®iz***v4^caa»*cojgysL 

nmmtmtbx&tixi^tz. *nsswr?i*tes« 

g^ + ST*itSCtJS:<. MltGaAsgSMS 
A^&Ga AsN«SS(0fiEai=^fT-r4Ci:A<-C*fc. * 
<DS£g. SSM^roKt'F^^roifflli* < . Ga 
A s NfiS^^CD^^!©© y ii^t ISSE^i: ItS L X 

oi'>T?fc-3f=. c<o<fc5i=. *aw»aisa^<o««&^ 
sp;*i££fi3^TG a a s Njis^a<*aa«ffa^s 
t. tt^a(4:6a(oaaaaa>aa«a0$aa-r«c 
tA<T?#, aa^F«?a©i»ya*-tSL<«a*-«±*c 

tA«t?#f=. 

[0011] <§US0)|5>^%^(O^ll^t&a«$ 
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ZnSe*ag{*l*WfeT?#63fr**3l»U— tf© 
LXaa**fCUx*. giJZnSe>fl:K-? 

f®w-r&tzibtz&mti;m : 8;v&&<, z n s e*s»ei 

^icfct^-Cf^^XvfiJgE* 1 OOPalI©EAl:{il 
-3fctf>-efc*. Xl(£»«['K:':?«>fttt£-£J:-4"ftfe 

«>. ^jstttfx (r;u=f» mtmmifxm.to>tifto> 

Z nj3«fctfS e y*£§flH\ 
1 o16~1 Ol9cm~3*T-^bUfc„ »ffil=^tttt*>* 

ttss^x©tttesoN/o f F-r*fc*i+T?Rrag-cfc 
y < -r afctoKii^x^jtjk t >a*£«g y ® 

<. ZnSe*3?i*6S^«>^K-tfi"y«)S9ffll14l* 

[ooi 2] <HJ&^6>^^a>SttH^^a$ 

®3S**t-Cfcy, C*i&<Z)^$g^«3iyf»< 
tL-CTKS^X^fflt^-Cfiofc. 041*, GaAsSiS 



£Jttt**If*-l=J:y»8HbU mceaAsei 
st^(bfflS*ff*5'&A>-3fcS^ (©-e^-r*— <ttt 

Tl*. JifB©l-*-rjS^<b«iS*ff*>'EcA^of=li^l=tt 

7/uJ>B:aiB5»aMbf=*S*-5*.*\ 5Stt*m® 
^(D^tfSffiSKDSSj&SHbKSiS C £ o 

f=. Ga A s<Di§£ infill::. affi^€>m«-¥>»^tt x 

[O 0 1 3] <0ti£0!l7 >*|iSfi«!lT?l*, s gttJS : ?-tt*&S 
filcMHbTMSitfXStfttSU ^(*SSB<DX^^>^$ 

H 3 ) Ga AsSfiSHKeUSLfc. >^ 

S?*A^4«Q a A s £ SfS L TSffiS® $ K7-fl7 

tE«jt*xry^>yi-<tyffS-rSlS^I=l*, x-y^V 

[001 4] <mmm8>*nmm-e\t* ^ss^ossit 

JS^-«<SS@l-J:y/ ! SttMmJS : jFi:. ->^>^Xi:$S 
tE§Slcft1*T«tJ&-r * C i: J: y M<b-> 'J 3 VlfeSK 

/i/^«)»T?IBBi:o N/O F F iaitS c i 

wn$ztz#>* K»o«i|©ttroj:t^b*>y3>f6«K 
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[O O 1 5] 

&*4ta*-cd»sr < . f&tm&.toXinti.^&n. mam 

[0 1 1 *«W«)S8i6«-Cffiffl LfcSttH*ttie*B«> 
[0 2] *SS0,Sa5ggfi£0i| 1 l=j3(+*S14IST-fltt&SISI= 

saffx^ttteLfca^wsttaaa^ifttearoefca: 



[03] **wa>ss«i«!4i=fet^ratts^«tssa* 
[04] **m0>*aflei::*3i*TattKTaiftsB* 
[##0>iftipl] 



i o~mm 

1 1 -KC3U** 
1 2-S« 



[01 ] 




(8) 



4$§§¥ 7-28 3 1 40 



[02] 



[S3] 



(23 



m 
f 

# 



so 

60 
40 
20 
0 




-20 



-20 -10 0 10 20 30 40 50 60 





80 - 


3 


70 - 


1 






60 - 


f 


50 - 


ft 


40 - 






ft 


30 - 






ft 


20 - 


ft 




10 - 


ffi 








o L 



1 1 1 -T— 




/ 



0 20 40 60 80 100 
GaAs£«Ufi*5<»S5& tarn ) 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
C^FADED TEXT OR DRAWING 
[^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRA^ SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□"REFERENCE^) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



